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METHOD AND APPLICATION FOR A
REACTIVE DEFENSE AGAINST ILLEGAL
DISTRIBUTION OF MULTIMEDIA CONTENT
IN FILE SHARING NETWORKS

RELATED APPLICATIONS

This application is a divisional of U.S. patent application
Ser. No. 12/615,332 filed on Nov. 10, 2009, which is a divi-
sional of U.S. patent application Ser. No. 09/897,013 filed on
Jul. 3, 2001, now U.S. Pat. No. 7,627,897, which claims the
benefit of priority under 35 USC §119(e) of U.S. Provisional
Patent Application No. 60/259,228 filed on Jan. 3, 2001. The
contents of the above applications are all incorporated by
reference as if fully set forth herein in their entirety.

FIELD OF THE INVENTION

The present invention relates generally to the field of digi-
tal copyright protection. More specifically, the present inven-
tion deals with identification of and active/reactive protection
measures against copyright infringement of digital media in
digital file sharing networks and publicly accessible distribu-
tion systems.

FIELD AND BACKGROUND OF THE
INVENTION

File sharing systems and other publicly accessible distri-
bution systems over the Internet are often used for distribution
of copyright protected content, such distribution often com-
prises infringement of copyright protection laws. Such illegal
or unauthorized distribution cause financial damages to the
lawtul content owners. It is therefore of great interest to find
a method that may stop or at least reduce such acts without, at
the same time, interfering with the lawful use of such systems.

Methods for copyright enforcement over digitally distrib-
uted media in file distribution and sharing systems are known.
Some of the known methods are only affective for providing
protection against centralized file sharing systems, where
locating desired content is aided by a central server or servers
providing the service. (e.g., the “Napster” file sharing ser-
vice). In such a case, software on such central servers may
monitor information exchange, and thereby prohibit illegal or
unauthorized use. Such methods require the cooperation of
the service operator or administrator. However, protection of
copyrighted content delivered through decentralized distribu-
tion systems (some times known as “peer to peer” networks—
e.g., “Gnutella”, “FreeNet”, “Usenet” etc’), as well as pro-
tection of copyrighted content in centralized file sharing
services without the cooperation of the service operator or
administrator, is much harder, and these problems are not
addressed by current legal or technological methods. It is
foreseeable that as the availability of disk space and band-
width for data communication increases, illegal or unautho-
rized distribution of video and audio content may become
prevalent unless effective counter-measures are available.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention there is
provided a system for external monitoring of networked digi-
tal file sharing to track predetermined data content, the system
comprising:

at least one surveillance element for distribution over the
network, the surveillance elements comprising:
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2

search functionality for nodewise searching of the net-

worked digital file sharing and

identification functionality associated with the search

functionality for identification of the predetermined data
content, therewith to determine whether a given file
sharing system is distributing the predetermined data
content.

Preferably, the search functionality is operable to carry out
searching at a low level of a network protocol.

Alternatively or additionally, the search functionality is
operable to carry out searching at a high level of a network
protocol.

Alternatively or additionally, the search functionality is
operable to carry out the searching at an application level.

Preferably, the surveillance element is a first surveillance
element in which the search functionality comprises func-
tionality for operating search features of the networked digital
file sharing.

Preferably, the identification functionality comprises use
of a signature of the predetermined content.

Preferably, the signature comprises a title of the predeter-
mined content.

Preferably, the signature comprises a derivative of a title of
the predetermined content.

Preferably, the signature comprises a statistical processing
result carried out on the content.

Preferably, the signature comprises a signal processing
result carried out on the content.

Preferably, the signature comprises a description of the
content.

Preferably, the signature is a derivative of the description of
the content.

Preferably, the surveillance element is a second surveil-
lance element and comprises interception functionality for
intercepting data transport on the network, and wherein the
identification functionality is associated with the interception
functionality for finding an indication of the data content
within the intercepted data transport.

Preferably, the identification functionality comprises a sig-
nature of the predetermined content for comparison with data
of'the intercepted message to determine whether the message
contains the evidence of the data content.

Preferably, the content comprises alphanumeric data and
the signature is a derivation of the alphanumeric data.

Preferably, the content comprises binary data and the sig-
nature comprises a derivation of the binary data.

Preferably, the derivation is a hash function of the binary
data.

Preferably, the derivation is a function of metadata of the
content.

Preferably, the signature comprises a title of the data con-
tent.

Preferably, the signature comprises a derivative of the title
of the data content.

Preferably, the signature comprises a statistical processing
result carried out on the content.

Preferably, the signature comprises a signal processing
result carried out on the content.

Preferably, the signature comprises a description of the
content.

Preferably, the signature comprises a derivative of the
description of the content.

Preferably, the surveillance element further comprises
input/output functionality for receiving commands from the
system and sending results of the search.

Preferably, the system further comprises a co-ordination
element for interacting with the distributed input/output func-
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tionality to control deployment of the surveillance elements
over the network and to monitor results from a plurality of the
surveillance elements.

Preferably, the co-ordination element is further operable to
interact with reaction elements by providing the reaction
elements with details of locations of the predetermined con-
tent obtained from the surveillance elements, thereby to
prompt the reaction elements to react against the locations.

Preferably, the file sharing comprises a document
exchange system and the surveillance element further com-
prises functionality for representing itself as a host server for
the system, thereby to obtain data of documents on the system
for the search functionality.

In a particularly preferred embodiment there is addition-
ally provided:

at least two first surveillance elements, each first surveil-
lance element comprising functionality for operating search
features of the networked digital file sharing.

at least two second surveillance elements, each the second
surveillance element comprising interception functionality
for intercepting messaging on the network, and wherein the
identification functionality is associated with the interception
functionality for identifying evidences of the data content
within the intercepted messages, and

at least one control element for deploying the surveillance
elements around the network and obtaining search results
from the surveillance elements.

Preferably, the surveillance element is a first surveillance
element and the search functionality comprises functionality
for operating search features of the networked digital file
sharing.

Preferably, the identification input functionality is oper-
able to receive input from a comparator associated with a
signature holder for holding a signature of the predetermined
content, the comparator being operable to compare the con-
tent against the signature thereby to indicate to the input
functionality the presence of the content.

Preferably, the signature comprises a title of the predeter-
mined content.

Preferably, the signature is a derivative of a title of the
predetermined content.

Preferably, the signature comprises a statistical processing
result carried out on the content.

Preferably, the signature comprises a signal processing
result carried out on the content.

Preferably, the signature comprises a description of the
content.

Preferably, the signature comprises a derivative of a
description of the content.

Preferably, the surveillance element is a second surveil-
lance element and comprises interception functionality for
intercepting messaging on the network, and wherein the iden-
tification functionality is associated with the interception
functionality for identifying evidences of the data content
within the intercepted messages.

Preferably, the search functionality further comprises
input/output functionality for receiving commands from the
system and sending results of the search.

Preferably, the system further comprises a co-ordination
element for interacting with the distributed input/output func-
tionality to control deployment of the surveillance elements
over the network and to monitor results from a plurality of the
surveillance elements, the co-ordination element further
being operable to interact with the attack elements by provid-
ing the attack elements with details of locations of the prede-
termined content obtained from the surveillance elements,
thereby to prompt the attack elements to attack the locations.
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4

Preferably, the file sharing comprises a document
exchange system and the surveillance element further com-
prises functionality for representing itself as a host server for
the system, thereby to obtain data of the file sharing for the
search functionality.

Preferably, the identification functionality is operable to
identify items in the document exchange system comprising
the predetermined content.

Preferably, the attack element comprises functionality to
send to the system a delete command to delete the item
throughout the system.

Preferably, the attack element comprises repetitive output
functionality for repeatedly sending response requests to the
file sharing system.

Preferably, the response request comprises a download
request.

The system is preferably operable to co-ordinate response
requests between a plurality of attack elements distributed
over the network.

The system is preferably operable to co-ordinate download
requests between a plurality of the attack elements distributed
over the network.

Preferably, the surveillance agent is a third surveillance
element, comprising network protocol scan functionality
operable to intercept and analyze network communication
items of a predetermined network traffic, thereby to find
protected content in transport.

The system preferably comprises at least one attack ele-
ment, wherein the attack functionality is operable to utilize
features of the file sharing in the attack.

A preferred embodiment comprises at least one attack ele-
ment wherein the attack functionality comprises transport
interference functionality for interfering with messaging over
the network.

Preferably, the transport interference functionality com-
prises exchange functionality for exchanging the predeter-
mined message content in the messaging with other message
content.

Preferred embodiment additionally or alternatively com-
prise:

at least two first surveillance elements, each first search
element comprising functionality for operating search fea-
tures of the networked digital file sharing,

at least two second surveillance elements, each the second
surveillance element comprising interception functionality
for intercepting messaging on the network, and wherein the
identification functionality is associated with the interception
functionality for identifying evidences of the data content
within the intercepted messages,

at least two of the attack elements, and

atleast one control element for distributing the surveillance
and attack elements around the network, obtaining surveil-
lance results from the surveillance elements, and coordinat-
ing activity of the attack elements to carry out a coordinated
multiple point attack on the file sharing system.

According to a second aspect of the present invention there
is provided a system for external monitoring and control of
networked digital file sharing to track predetermined data
content and limit distribution thereof, the system comprising:

at least one surveillance element for distribution over the
network, the surveillance element comprising:

surveillance functionality for searching the digital file

sharing and

identification input functionality associated with the

search functionality for receiving an indication of the
presence of the predetermined content, and

at least one attack element, comprising:
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input functionality for receiving identification data of a
file sharing system found to be distributing the prede-
termined content, and

attack functionality for applying an attack to the file
sharing system to reduce the file sharing system’s
ability to distribute the predetermined data content.

According to a third aspect of the present invention there is
provided a network external content distribution control sys-
tem comprising:

network content identification functionality for identifying
predetermined content distributed over a digital file sharing
network, the network comprising a plurality of nodes, and

network attack functionality for applying an attack over the
digital file sharing network, the attack being directable to
reduce the ability of the network to distribute the identified
content.

Preferably, at least one of the nodes is identified to have the
predetermined content, and at least one of the nodes being
identified as a distribution node of the network, the attack
being directable at the distribution node.

According to a fourth aspect of the present invention there
is provided a network external content distribution control
system comprising at least one surveillance unit for exploring
a network to determine at least one of a presence and a
distribution pattern of predetermined content and for report-
ing the determination for remote analysis.

According to a fifth aspect of the present invention there is
provided a network scanning element for use in a network
external content distribution control system, the scanning
element being operable to scan at least a portion of a network
suspected of distributing predetermined content by connect-
ing to available ports in the network portion, via the port
connections to determine the presence of network nodes par-
ticipating in the distribution.

According to a sixth aspect of the present invention there is
provided a method of externally scanning a distributed net-
work comprising a plurality of nodes, to search for predeter-
mined content available for distribution from the nodes, the
method comprising:

distributing at least one surveillance element to the net-
work, the surveillance element comprising:

search functionality for nodewise searching of the net-
worked digital file sharing and

identification functionality associated with the search
functionality for identification of the predetermined data con-
tent, therewith to determine whether a given file sharing sys-
tem is distributing the predetermined data content.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated
more fully from the following detailed description taken in
conjunction with the appended drawings in which:

FIG. 1 is a simplified block diagram of a first preferred
embodiment of the present invention showing a surveillance
subsystem and a countermeasures subsystem;

FIG. 2 is a simplified block diagram of the embodiment of
FIG. 1 in greater detail, showing elements of the subsystems
of FIG. 1;

FIG. 3 is an illustration of the topology of decentralized
peer-to-peer file sharing system such as “Gnutella”, together
with the position of the system elements;

FIG. 4 is an illustration of an initiated search by “surveil-
lance element”;

FIG. 5 is an illustration of a simple denial of service (DoS)
attack, based on sending multiple “syn” messages against a
distributor of illegal or unauthorized content;
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FIG. 6 is an illustration of another simple denial of service
(DoS) attack, based on multiple requests, in short time inter-
vals, to make connections;

FIG. 7 is an example of another possible action against the
illegal or unauthorized distributor, which is based on simul-
taneous download of the illegal or unauthorized content using
several connections;

FIG. 8 is an illustration of a method that allows an attack
even in case in which the distributor is protected by a “fire-
wall” software. In this case, the offensive element initiate a
“push” request using methods that are supplied by the file
sharing system, thereby causing the distributor to establish a
file “push” initiative (e.g., HI'TP connection) with the offen-
sive element;

FIG. 9 is an illustration of the usage of an intrusive surveil-
lance element, which scans communication protocols such as
Internet Protocol in order to find illegal or unauthorized con-
tent in transport;

FIG. 10 is an illustration of a method to reduce the desir-
ability ofillegal or unauthorized usage of file sharing systems
by replaying to requests for an illegal or unauthorized content
by sending versions of the content that may not satisty the
user;

FIG. 11 is an illustration of two search methods for illegal
or unauthorized content in a newsgroup; and

FIG. 12 is an illustration of two methods for canceling
newsgroup messages that contain illegal or unauthorized con-
tent.

DESCRIPTION OF SPECIFIC EMBODIMENTS
OF THE INVENTION

Embodiments of the present invention comprise a method
and system for information gathering about the distribution of
illegal or unauthorized content in file sharing and distribution
systems, and possibly for active reduction of the availability
of file sharing and distribution systems for the unauthorized
distribution of copyrighted content on publicly accessible
networks. The system preferably comprises one or more
types of surveillance elements, which accumulate different
kinds of information regarding the illegal or unauthorized
distribution of copyrighted content over file sharing and dis-
tribution systems, as well as other information that may be
relevant for attempts to stop or reduce such distribution. The
system may also use one or more types of offensive elements,
which may attempt to stop or reduce the illegal or unautho-
rized distribution once the possible or actual existence of such
an act is detected. The above elements may be physically
separated, thereby increasing the robustness of the system
against counter-counter measures. The identification of the
illegal or unauthorized content is executed inside a surveil-
lance element, and may be based on alphanumeric data, such
as the possible variants of its title and/or a derivative of its title
and/or description, and/or on “signatures” of binary files
(e.g., a “hash function” of the binary file or parts thereof)
and/or on the properties of the content as video and/or as
audio signal and/or as a textual content (e.g., methods that are
based on the identification of a signature indicating the con-
tent), or on meta data included with the content (such as ID3
tags). Once illegal or unauthorized distribution of content via
a certain file sharing system and/or newsgroup is detected, by
one or more of the surveillance elements, the system may use
offensive elements in order to attempt to interfere with the
illegal orunauthorized activities. The offensive elements may
use specific features and known vulnerabilities of the file
sharing and distribution systems and/or vulnerabilities in the
infrastructures such systems depend upon. In particular, the
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present disclosure describes several methods that can be used
against illegal file distribution in decentralized, peer-to-peer
file sharing system, such as “Gnutella”, and against the docu-
ment distribution network commonly referred to as “Internet
newsgroups”.

The present embodiments provide a method and system
that can be used in order to monitor and/or reduce or eliminate
the use of file-sharing networks and/or newsgroups for illegal
content distribution in computer networks such as the Inter-
net. The embodiments may be used to supplement a secure
content distribution system, e.g. a video or audio-on demand
system operating over the Internet or other network.

Reference is now made to FIG. 1, which is a simplified
block diagram showing a system according to a first preferred
embodiment of the present invention. A network content dis-
tribution surveillance and reaction system 10 comprises two
subsystems 12 and 14, the first of which 12 is a surveillance
subsystem for carrying out surveillance of the file-sharing
network and document distribution system. The surveillance
subsystem preferably makes use of surveillance elements, as
referred to above, to gather data about the various content
items that are available. The second subsystem 14 is a coun-
termeasure subsystem comprising the offensive or attack ele-
ments referred to above, which are able to take various active
steps in order to reduce or eliminate illegal content distribu-
tion.

Reference is now made to FIG. 2, which is a simplified
block diagram showing the two subsystems of FIG. 1 in
greater detail. In FIG. 2, the system is shown to comprise a
series of elements for use together. One such element,
referred to hereinbelow as a first surveillance element 16, is
preferably a network application that appears as a regular
agent or client of the file-sharing network. The surveillance
elements preferably perform a search for to-be-protected con-
tent, specifically using tools that the file-sharing system sup-
plies for such a search. The surveillance elements may use a
polymorphic search, possibly in several languages and/or
several cinematic cuts and/or several audio mixing sessions in
order to cover the various forms in which the content names or
descriptors may appear. The search for specific content may
be obscured using a wider search for innocent content. The
search for specific content is referred to hereinbelow as an
initiated search. Such an approach takes advantage of one
essential property of the file sharing and/or distribution sys-
tem, that in order to be convenient for users, content has to be
easy to find. If the initiated search forces the distribution
systems to use less straightforward content names it will have
made the illegal material less available to users and will have
to some extent achieved its purpose.

If'the file-sharing and/or distribution system does not allow
searches, and in an attempt to increase the amount of content
that it is possible to detect, an attempt to guess content names
is preferably made, using methods such as the so-called dic-
tionary attack, based on the name of the protected content
and/or an attempt to craw] the file-sharing content space using
various methods provided by the file sharing network, and/or
crawling or searching other locations or networks which may
refer to content in the aforementioned file-sharing system.
The method will be described in greater detail below.

Additional elements 18, referred to as second surveillance
elements preferably perform a search that is based on an
analysis of data being transported, for example query data or
data being downloaded, between other elements in the net-
work. Such a transport analysis type of search is referred to
hereinbelow as a transport search. The second surveillance
elements preferably use high-performance computers, with
wide bandwidth and disc space and an optimized connection
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scheme, in order to process large amounts of traffic and
thereby find a large proportion of traffic of illegal content and
data relating thereto. The surveillance elements preferably
use a polymorphic indexed search based on the content name
and\or descriptor (possibly in several languages) and\or a
search for a signature of the content, i.e., idiosyncratic prop-
erties of the audio and‘or video signal, that either exist in the
original signal or are added to the original signal as water-
marks. Methods for obtaining signatures relating to an earlier
search and performing searches are described, e.g., in U.S.
Pat. Nos. 6,125,229, 5,870,754 and 5,819,286. Methods for
watermark embedding and usage are described, e.g., in U.S.
Pat. Nos. 5,960,081, 5,809,139 and 6,131,161. The contents
of each of the above documents are hereby incorporated by
reference.

A further type of surveillance element is the intrusive sur-
veillance element 20. Intrusive surveillance elements prefer-
ably scan communication protocols such as Internet Protocol
in order to find illegal content in transport. If such content is
found, the elements can report about the illegal transport to
the appropriate authorities, and may interfere with the content
transport method and interrupt or cancel the transfer.

The surveillance elements and/or the intrusive surveillance
elements may be present or rely on scanning not only of lower
levels of the network protocols (such as network data-link and
transport) but also of higher levels (up to and including appli-
cation levels, especially when considering the case ofa virtual
network whose lower levels are based on the higher level of
the basic underlying network. The latter is generally the case
in many file sharing networks.

Also there are provided two kinds of offensive elements,
internal offensive or attack elements 22 and external offensive
elements 24. Again, the offensive elements are preferably
embodied as autonomous agents, able to locate themselves at
will over the network. The internal agents 22 are based on file
sharing system protocols (often involving client programs)
and appear to be nodes of the network. The internal offensive
agents 22 preferably use the features of the file sharing system
in order to perform various attacks on distributors of illegal
content, as will be described in more detail below.

The external offensive elements 24 need not use the file
sharing system protocols. External offensive elements 24
may preferably use various types of attacks that may not be
possible while using the standard file-sharing network pro-
grams.

There are preferably also provided hybrid elements 26
which incorporate various combinations of properties of the
above elements.

A further element for incorporation in the system is a
system manager or coordinator element 28. As mentioned
above, the elements referred to may be distributed over a
network. A unit is thus preferably provided to accumulate the
network intelligence data from the surveillance entities, ana-
lyze the data, and coordinate required attacks. The coordina-
tor may likewise be provided as an autonomous agent, pro-
viding the advantage that the system as a whole is able to
center itself anywhere on the network, making it harder for
countermeasures to be effective.

Reference is now made to FIG. 3, which is a simplified
block diagram showing a decentralized peer-to-peer file shar-
ing system such as “Gnutella”, and illustrating preferred posi-
tions of the system entities. The first two surveillance ele-
ments, (A), and (B) perform distributed initiated searches for
the content to be protected, while the next two surveillance
elements (C) and (D) perform transport searches. In one
embodiment of the system, results of the above searches are
then returned to the coordinator (E) via a secure channel
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(dashed arrows pointed to (E)). Elements (F) and (G) are
system offensive agents and element (H) is an external offen-
sive element that can perform attacks against (I) (black
arrows). The attacks can be coordinated by the coordinator
(E) (dashed arrows starting from (E)). In another embodiment
of the system, the system elements communicate using a
“peer-to-peer” type of communication.

Reference is now made to FIG. 4, which is a block diagram
of'the decentralized peer to peer file sharing system of FIG. 3,
illustrating element interaction in an initiated search by the
first surveillance element (A). A search query propagates via
the system elements to reach a possible distributor of illegal
content (I), who replies that he has the content. The search
answers prorogate back to (A). (A) then connects to (I) and
preferably starts to download the content. (A) may further
check that the downloaded content is indeed the required
content by comparing a signature of the required content with
the signature of the downloaded content.

The information gathered by the surveillance elements
(e.g., the details of the replays to its queries) can be used in
order to create reports and (possibly) also to inform the inter-
ested parties (e.g., via e-mail or web-based interface)

Methods for performing denial of service (DoS) attacks are
known, and are regularly performed, (often illegally), against
Internet servers. In the context of the present embodiments,
DoS attacks are preferably performed against servers of file
sharing systems that are involved in illegal digital content
piracy, providing that the required legal authorization exists.

Reference is now made to FIG. 5, which is a simplified
timing diagram describing a simple attack that the offensive
elements may perform against an illegal content distributor.
The attack is a standard “denial of service” (DoS) attack, and
is based on multiple “syn” messages with preferably spoofed
(forged) IP addresses. As known to the skilled person, a
spoofed IP address may be a legal (routable) IP address of a
non-existent or otherwise irrelevant network entity. In some
file sharing networks, e.g., “Gnutella”, the attacker need not
be part of the network. The attack is preferably continued or
even increased until (I)’s resources are exhausted.

Reference is now made to FIG. 6, which is a further timing
diagram illustrating another simple DoS attack. The attack is
based on multiple requests, in short time intervals, to make
connections (e.g., TCP connections) with the distributor (I).
The attack again preferably continues until the resources of
(D (e.g., connectivity, CPU, RAM, storage etc.) are
exhausted.

Reference is now made to FIG. 7, which is a network
element diagram showing an example of another possible
attack against the illegal distributor (I). The attack is based on
simultaneous download of the illegal content using several
connections (either via a single element or via several coor-
dinated elements). Preferably, the number of simultaneous
downloads is such as to saturate the system or, at least, reduce
the available resources of (I).

Reference is now made to FIG. 8, which is a schematic
diagram illustrating elements involved in an attack over a
firewall. Often the distributor is protected by firewall soft-
ware, which does not allow the offensive elements to initiate
a file “get” (e.g., an HTTP connection able to initiate down-
loading of the data) with the distributor. In the case of a
firewall, the offensive element preferably initiates a “push”
request using methods that are supplied by the file sharing
system (usually sending the request over a control connection
initiated by the server), thereby causing the distributor to
initiate the required file transfer with the offensive element
(either by opening connection to the offensive element or by
transferring the file over existing connections through the
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firewall). The attack thus takes advantage of the fact that the
firewall protection has to leave openings to allow regular
functioning of the distribution system.

In another form of attack, at least two separate (and possi-
bly very different) offensive elements may be involved—the
one sending the request, and the one receiving the file, either
may have other functions in the system (especially the first
which may mainly be a surveillance element), where a con-
trolling element may be involved in coordinating the attack.

Reference is now made to FIG. 9, which is a schematic
diagram showing how the intrusive surveillance element may
be used to carry out transport searches. The illegal distributor
generally uses a communication protocol such as the Internet
Protocol (IP) in order to send data to a client unit. Preferably,
the intrusive surveillance element intercepts and scans data
coming from a suspected illegal distributor, using the relevant
communication protocols, in order to find illegal transport
content. Detection may be based on alphanumeric descrip-
tions of the content it is sought to protect and/or on the
audio/video/text signal properties thereof.

Reference is now made to FIG. 10, which is a simplified
schematic diagram showing a method for reducing the desir-
ability to end users of illegal file sharing systems. The method
comprises intercepting requests for illegal content and reply-
ing to them by sending a version of the content that does not
satisfy the user. The versions may be for example defective, of
low visual or audio quality, contain large amounts of
unwanted material, be totally irrelevant etc. The request is
intercepted before it reaches the illegal content provider and
thus he does not even know that the request was made. On the
other hand the user receives content in reply to his request,
which preferably partly corresponds to what he requested,
leading him to believe that he downloaded the information
from the site to which he addressed his request but that the site
provides sub-standard material. The user is thus discouraged
from using the source again.

Other possible attacks that may be considered for use in the
present embodiments may be based on exploitation of flaws
in the clients. For example clients expect data to conform to
certain protocol standards and it is possible to intercept
requests and send data that does not conform to the relevant
protocols. Thus malformed messages that cannot be pro-
cessed by the client may be considered. Possibilities for mal-
formed messages included messages comprising non null
terminated strings, spoof push sources, wrong field size
descriptors, malformed get requests (i.e. non numeric file
index). Such attacks have the potential to disable the client or
seriously disrupt its operation if not anticipated by the pro-
grammer.

In some file sharing systems (e.g., “Gnutella”), requests are
characterized by identification numbers (“request ID”). In
general, nodes in the network will not propagate a request if
they have already propagated a request with the same ID.
Another possible attack that may be considered for use in the
present embodiments may therefore be based on the follow-
ing method: When an attack element receives a request for
illegal content, it propagates a spoofed request with the same
1D number, thereby, with some probability, causing some of
nodes to neglect the original request. Other similar methods
of using spoofed or otherwise fake messages can be used to
disrupt some aspects of the network or of a certain node or
nodes in it, depending on the specification of the network.

A coordination element or elements may be present which
would coordinate such attacks.

Another surveillance element which should be considered
is a port scanning element—which may scan a given portion
of the network, trying to connect to all, or to a subset of the
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available ports in the network portion, and establish a con-
nection of the file sharing network, trying to discern if there
are content sharing nodes in it. This surveillance element may
be autonomous or coordinated with other elements.

It is observed that the above described system may also
accumulate and report or otherwise use data about what is
shared and transferred and divulge information about the
participating parties, their locations, interests etc. which may
be used for decision making, legal marketing or other pur-
poses.)

It is also noted that Artificial Intelligence methods may be
used for various needs of such a system (such as methods for
recognizing the content and related information—especially
text analyzing methods, symbolic logic and some forms of
fuzzy logic) and for correlating data gathered to produce more
meaningful or valuable information.

Document Distribution Networks

Focusing now on document distribution networks, primary
consideration will be given to the Internet Newsgroup docu-
ment distribution network, since it is widely used for docu-
ment distribution in infringement of copyright and for illegal
distribution of video and audio content. The methods
described herein are nevertheless applicable, in whole or in
part, to other document distribution networks.

Detection of Illegal Content in Newsgroups

Reference is now made to FIG. 11, which is a simplified
schematic diagram of a newsgroup server client arrangement.
Newsgroups are non-proprietary lists of messages placed by
individual users and thus it is neither possible nor desirable to
attack the newsgroup itself. Rather the target in the case of the
newsgroup has to be the individual message containing the
illegal content.

Two methods for detection of illegal content in newsgroups
are described hereinbelow. In the first method a search client
element (101) according to an embodiment of the present
invention logs on to a news server in the same way as a regular
client, and builds a listing or carries out downloading of the
messages in the groups suspected of delivery of the protected
content.

After the messages have been received, they are preferably
assembled together to reconstruct (wholly or partly) the origi-
nal files sent. That is to say, in newsgroups, large files are
usually sent by splitting them into much smaller files and
generally the material that it is desired to protect tends to be
large. The reconstructed file may then be examined by other
methods referred to in the present disclosure.

Another method of detecting newsgroup content com-
prises connecting to the news server in the guise of another
news server (102), and requesting batch delivery of the news
groups of interest. Once delivery is complete, the server’s
spool contains all the messages that belong to the groups
requested, where they may undergo composition and analysis
as in the first method.

Cancellation of Messages that Contain Illegal Content.

Reference is now made to FIG. 12. FIG. 12 is a simplified
block diagram illustrating how an attack may be launched
against illegal content on a newsgroup. Once protected con-
tent has been discovered, the system may issue commands to
the news server network to delete messages that contain the
protected content. The commands are referred to in the art as
“cancel message” and are preferably delivered from the client
(101) to the local server (first method) or from the spoof
server (102) to other servers (second method). The news
servers network preferably propagates the cancel message as
an ordinary network message, each server in turn deleting the
protected content when the cancel message arrives.

10

15

20

25

30

35

40

45

50

55

60

65

12

In order to enhance the effectiveness of the newsgroup
attack the cancel messages may be delivered to multiple news
servers at the same time, causing a reduction of the time for
global propagation of the protected content.

There is thus provided a method and apparatus for auto-
matic external content monitoring and control over comput-
erized networks.

It is appreciated that one or more function of any of the
methods described herein may be implemented in a different
manner than that shown while not departing from the spirit
and scope of the invention.

While the methods and apparatus disclosed herein may or
may not have been described with reference to specific hard-
ware or software, the methods and apparatus have been
described in a manner sufficient to enable persons having
ordinary skill in the art to readily adapt commercially avail-
able hardware and software as may be needed to reduce any of
the embodiments of the present invention to practice without
undue experimentation and using conventional techniques.

It is appreciated that certain features of the invention,
which are, for clarity, described in the context of separate
embodiments, may also be provided in combination in a
single embodiment. Conversely, various features of the
invention which are, for brevity, described in the context of a
single embodiment, may also be provided separately or in any
suitable subcombination.

It will be appreciated by persons skilled in the art that the
present invention is not limited to what has been particularly
shown and described hereinabove. Rather the scope of the
present invention is defined by the appended claims and
includes both combinations and subcombinations of the vari-
ous features described hereinabove as well as variations and
modifications thereof which would occur to persons skilled in
the art upon reading the foregoing description.

What is claimed is:

1. A method for controlling distribution of copyrighted
content on a digital file-sharing network comprising a plural-
ity of nodes, the method comprising:

connecting, by a computing device, to available port con-

nections on the plurality of nodes;

first searching, by the computing device, for copyrighted

content whose distribution for consumption it is desired
to control on the plurality of nodes, wherein said search-
ing utilizes search features provided by the digital file-
sharing network;

second searching, by the computing device, for the copy-

righted content based on an analysis of data being trans-
ported between the plurality of nodes, wherein the
analysis comprises a scanning of a communication pro-
tocol used in the data being transported, wherein the
second searching comprises a polymorphic search of
content names or descriptors to cover a plurality of
forms in which said content names or descriptors may
appear, and wherein the second searching comprises
further searching based on idiosyncratic properties that
exist in an original audio or video signal of the copy-
righted content;

logging on, by the computing device, to a server as a

regular client;

downloading, by the computing device, messages on the

server;

reconstructing, by the computing device, an original file

from assembling the messages downloaded from the
server and searching the original file for the copyrighted
content; and

performing, by the computing device, a denial of service

(DoS) attack against one or more of the plurality of
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nodes that are involved in content piracy, wherein the
denial of service attack comprises one or more of: mul-
tiple “syn” messages, multiple connections, simulta-
neous downloads of the copyrighted content, intercept-
ing requests for the copyrighted content and replying
with a version of the copyrighted content that is of low
visual or audio quality, contains large amounts of
unwanted material, or is irrelevant, and sending mal-
formed requests or data that does not comply with pro-
tocols relevant to the digital file-sharing network.

2. A computer system for controlling distribution of copy-
righted content on a digital file-sharing network comprising a
plurality of nodes, the computer system comprising one or
more computing devices configured to perform acts compris-
ing:

connecting, by a computing device, to available port con-

nections on the plurality of nodes;

first searching, by the computing device, for copyrighted

content whose distribution for consumption it is desired
to control on the plurality of nodes, wherein said search-
ing utilizes search features provided by the digital file-
sharing network;

second searching, by the computing device, for the copy-

righted content based on an analysis of data being trans-
ported between the plurality of nodes, wherein the
analysis comprises a scanning of a communication pro-
tocol used in the data being transported, wherein the
second searching comprises a polymorphic search of
content names or descriptors to cover a plurality of
forms in which said content names or descriptors may
appear, and wherein the second searching comprises
further searching based on idiosyncratic properties that
exist in an original audio or video signal of the copy-
righted content;

logging on, by the computing device, to a server as a

regular client;

downloading, by the computing device, messages on the

server;

reconstructing, by the computing device, an original file

from assembling the messages downloaded from the
server and searching the original file for the copyrighted
content; and

performing, by the computing device, a denial of service

(DoS) attack against one or more of the plurality of
nodes that are involved in content piracy, wherein the
denial of service attack comprises one or more of: mul-
tiple “syn” messages, multiple connections, simulta-

35

40

45

14

neous downloads of the copyrighted content, intercept-
ing requests for the copyrighted content and replying
with a version of the copyrighted content that is of low
visual or audio quality, contains large amounts of
unwanted material, or is irrelevant, and sending mal-
formed requests or data that does not comply with pro-
tocols relevant to the digital file-sharing network.

3. A non-transitory computer-readable storage medium

with instructions stored thereon that, when executed by one or
more computing devices, cause the one or more computing
devices to perform operations comprising:

connecting to available port connections on the plurality of
nodes;

first searching for copyrighted content whose distribution
for consumption it is desired to control on the plurality of
nodes, wherein said searching utilizes search features
provided by the digital file-sharing network;

second searching for the copyrighted content based on an
analysis of data being transported between the plurality
of nodes, wherein the analysis comprises a scanning of a
communication protocol used in the data being trans-
ported, wherein the second searching comprises a poly-
morphic search of content names or descriptors to cover
a plurality of forms in which said content names or
descriptors may appear, and wherein the second search-
ing comprises further searching based on idiosyncratic
properties that exist in an original audio or video signal
of the copyrighted content;

logging on to a server as a regular client;

downloading messages on the server;

reconstructing an original file from assembling the mes-
sages downloaded from the server and searching the
original file for the copyrighted content; and

performing a denial of service (DoS) attack against one or
more of the plurality of nodes that are involved in con-
tent piracy, wherein the denial of service attack com-
prises one or more of: multiple “syn” messages, multiple
connections, simultaneous downloads of the copy-
righted content, intercepting requests for the copy-
righted content and replying with a version of the copy-
righted content that is of low visual or audio quality,
contains large amounts of unwanted material, or is irrel-
evant, and sending malformed requests or data that does
not comply with protocols relevant to the digital file-
sharing network.
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